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Modified MEM retinoscopy improved card design for accuracy and ease of use 
Abstract 
MEM retinoscopy is an excellent reliable method of determining accommodative posture. However, there 
are two basic problems that make traditional MEM retinoscopy a rarely practiced procedure in primary 
care optometry. First, the traditional MEM procedure requires a clinician to hold three pieces of equipment 
simultaneously. This is a clumsy and cumbersome which translates to extra time. (A clinicians' 
nightmare) The second problem is the characters used on the various MEM hole cards. They are not 
specific for age demand or task demand. This factor can result in unreliable accommodative posture 
measurements. The modified MEM cards are designed to alleviate these two problems. First, a simple 
apparatus has been constructed to secure the MEM hole card to the retinoscope. This results in the 
clinician only having to hold the retinoscope and the neutralizing lens. Second, the modified MEM cards 
have been designed with regard to age demand and task demand. These cards will render a more 
accurate, task specific measurement of accommodative posture. The modified MEM cards make MEM an 
accurate and easy to use procedure clinicians can incorporate into their exam sequence. 
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Abstract 
MEM retinoscopy is an excellent reliable method of determining accommodative 
posture. However, there are two basic problems that make traditional MEM retinoscopy 
a rarely practiced procedure in primary care optometry. First, the traditional MEM 
procedure requires a clinician to hold three pieces of equipment simultaneously. This is a 
clumsy and cumbersome which translates to extra time. (A clinicians' nightmare) The 
second problem is the characters used on the various MEM hole cards. They are not 
specific for age demand or task demand. This factor can result in unreliable 
accommodative posture measurements. The modified MEM cards are designed to 
alleviate these two problems. First, a simple apparatus has been constructed to secure the 
MEM hole card to the retinoscope. This results in the clinician only having to hold the 
retinoscope and the neutralizing lens. Second, the modified MEM cards have been 
designed with regard to age demand and task demand. These cards will render a more 
accurate, task specific measurement of accommodative posture. The modified MEM 
cards make MEM an accurate and easy to use procedure clinicians can incorporate into 
their exam sequence. 
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Modified MEM RETINOSCOPY 
Improved card design for accuracy and ease of use 
Monocular Estimation Method (MEM) retinoscopy is a procedure grouped under 
the category of dynamic retinoscopy. Monocular Estimation Method (MEM) retinoscopy 
is an excellent method of determining accommodative posture. Rouse, London, and 
Allen evaluated the validity of MEM retinoscopy and found it to be very accurate in 
comparison with the phoroaccommodometer.a Cross is credited with the introduction of 
theory and practice of dynamic retinoscopy.b Others such as Sheard, Pierce, and Haynes 
are credited with perfecting dynamic retinoscopy and developing the Monocular 
Estimation Method (MEM). 
MEM retinoscopy is performed by holding a hole card at the plane of the 
retinoscope. The patients' attention is directed to the characters on the hole card. The 
hole card is designed such that the characters are located no further than 1.25 em from the 
center of the hole card. c This is done to insure that the estimate of accommodative 
posture is relatively on axis with the eye being tested. The retinoscope is held at the 
patient's working distance. With the retinoscope in plano mode, a vetical streak is moved 
in a horizontal direction across the patient's pupil. If a with motion is noted in the reflex, 
a plus lens is quickly placed in front of the eye to neutralize the reflex. If an against 
motion is noted in the reflex, a minus lens is quickly placed in front of the eye to 
neutralize the reflex. The lens power used to neutralize the reflex is then designated as 
the lag (or lead) of accommodation.d 
There are two basic problems with traditional MEM retinoscopy. The first 
problem pertains to the clumsy and cumbersome setup used while performing MEM. A 
clinician must hold a retinoscope, a hole card, and a test lens at the same time. This fact 
alone is the main reason most clinicians do not incorporate MEM retinoscopy into their 
exam sequence. The second problem is in regards to the characters used on the hole 
cards. Studies done to validate MEM retinoscopy in the past have varied significantly 
with respect to the characters being used on the hole card. Casser, Locke, and Somers 
did a comparison study of dynamic retinoscopy techniques and for MEM retinoscopy and 
they used characters with a 20/40 Snellen acuity demand.e Rouse, London, and Allen did 
a study in 1982 evaluating MEM retinoscopy using the Pierce* card.f Haynes published 
his clinical observations with dynamic retinoscopy in 1960 and in that study he used 
several different targets varying characters size and cognitive load. g His observations 
showed that accommodative posture of a patient changes when that patient views 
characters of different size and different cognitive load. In addition to the information 
revealed in Haynes clinical observations with dynamic retinoscopy, Kruger did a study in 
1977 that evaluated changes in fundus reflex luminance with increased cognitive 
processing. h With this in mind, it is important for clinicians to use material that is age 
specific for character size and cognitive load. 
Modified MEM retinoscopy alleviates the two basic problems with traditional 
MEM retinoscopy. A small magnet is attached to the retinoscope directly above the 
illumination source. Some retinoscopes, like the Welch Allen retinoscope, already have 
this feature. The opposing magnet is attached to the back side of the Modified MEM 
card. The card is positioned so that the optics of the retinoscope are unaffected. The 
only two pieces of equipment that need to be held are the retinoscope and the neutralizing 
lens. 
The characters represented on the modified MEM cards range from picture 
characters for infants and toddlers to age appropriate words for elementary school 
students, junior high school students, high school students, college students, and adults. 
The pictures used for infants and toddlers are characters from Allen cards, Lighthouse 
cards, LH cards, and Childrens pictures recognition cards. The words used for 
elementary school students' first grade to fourth grade are from Fry's Instant Words.i 
The words used for fifth graders, sixth graders, junior high students, high school students, 
college students, and adults are from the Dyslexia Determination Test.j The point size of 
the letters are specific for the text size students would use in elementary school, and are 
specific for the text and task demands of junior high school students, high school 
students, college students, and adults. k The font used for the words is Times New 
Roman. Research indicated that for the normal observer, only slight differences were 
notices when comparing Times font with Courier font. 1 
The modified MEM card design makes MEM retinoscopy an accurate and easy to 
use procedure that clinicians can incorporate into their exam sequence. An excellent 
place to perform MEM retinoscopy in the exam sequence is during the trial framing 
process. With the modified MEM cards the procedure can be performed in just seconds. 
It is my hope that the modified MEM card design will provide clinicians with an easy to 
use and accurate system in determining accommodative posture. 
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